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AB The present invention relates to nucleic acid labeling compds . More 

specifically, the invention provides compds. contg. a detectable moiety. 
The invention also provides methods of making these compds. It further 
provides methods of attaching the compds. to a nucleic acid. The nucleic 
acid labeling compds. or the present invention are effectively 
incorporated into a nucleic acids to provide readily detectable compns . 
that are useful for genetic anal, technologies. These compds. and the 
detectable compns. can aid, for example, in the monitoring of gene 
expression and the detection and screening of mutations and polymorphisms. 
Thus, the compds. of the invention are suitable for enzymic incorporation 
into nucleic acids. Furthermore, the nucleic acids to which the labeling 
compd. are attached maintain their ability to bind to a probe, such as, 
for example a complementary nucleic acid. The present invention provides 
nucleic acid labeling compds. that are capable of being enzymically 
incorporated into a nucleic acid. The nucleic acids to which the compds. 
are attached maintain their ability to bind to a complementary nucleic 
acid sequence. The compds. are synthesized by condensing a heterocyclic 
deriv. with a cyclic group (e.g. a ribofuranose deriv.). 
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AB The invention concerns^the use of morpholino-nucleosides of formula {!) 
wherein: Rl represents a nucleic base and R2 represents a group 
corresponding to the following formulas: -(CH2)n-NH2, -(CH2)n-SH, 
- {CH2) n-COOH, - (CH2) n-OH, - (CH2 ) n-NH-R3 , (CH2)n-SR3- (CH2 ) n-C0-R3 , 
-{CH2)n-OR3 wherein: n is an integer ranging from 1 to 12 and R3 is a 
group derived from a marker, a protein, an enzyme, a fatty acid or a 
peptide, as chain terminators in a DNA or RNA sequencing process by Sanger 
method, or for marking DNA or RNA fragments, 

REFERENCE COUNT: 5 THERE ARE 5 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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Synthesis, Biological Activity, and Molecular Modeling 
of Ribose-Modif led Deoxyadenosine Bisphosphate 
Analogues as P2Y1 Receptor Ligands 

Nandanan, Erathodiyil; Jang, Soo-Yeon; Moro, Stefano; 
Kim, Hea Ok; Siddiqui, Maqbool A.; Russ, Pamela; 
Marquez, Victor E.; Busson, Roger; Herdewijn, Piet; 
Harden, T. Kendall; Boyer, Jose L.; Jacobson, Kenneth 
A. 

Molecular Recognition Section Laboratory of Bioorganic 
Chemistry National Institute of Diabetes Digestive and 
Kidney Diseases, National Institutes of Health, 
Bethesda, MD, 20892-0810, USA 

Journal of Medicinal Chemistry (2000), 43(5), 829-842 
CODEN: JMCMAR; ISSN: 0022-2623 
American Chemical Society 
Journal 
English 

The structure-activity relationships of adenosine-3 ' , 5 ' -bisphosphates as 
P2Y1 receptor antagonists have been explored, revealing the 
potency-enhancing effects of the N6-Me group and the ability to substitute 
the ribose moiety (Nandanan et al . J. Med. Chem. 1999, 42, 1625-1638). 
The authors have introduced constrained carbocyclic rings (to explore the 
role of sugar puckering) , non-glycosyl bonds to the adenine moiety, and a 
phosphate group shift. The biol . activity of each analog at P2Y1 
receptors was characterized by measuring its capacity to stimulate 
phospholipase C in turkey erythrocyte membranes (agonist effect) and to 
inhibit its stimulation elicited by 30 nM 2-methylthioadenosine-5 ' - 
diphosphate (antagonist effect) . Addn. of the N6-Me group in several 
cases converted pure agonists to antagonists. A carbocyclic 
N6-methyl-2 * -deoxyadenosine bisphosphate analog was a pure P2Y1 receptor 
antagonist and equipotent to the ribose analog (MRS 2179) . In the series 
of ring-constrained methanocarba derivs . where a fused cyclopropane moiety 
constrained the pseudosugar ring of the nucleoside to either a Northern 
(N) or Southern (S) conformation, as defined in the pseudorotational 
cycle, the 6-NH2 (N) -analog was a pure agonist of EC50 155 nM and 86-fold 
more potent than the corresponding (S) -isomer. The 2-chloro-N6-methyl- (N) - 
methanocarba analog was an antagonist of IC50 51.6 nM; thus, the ribose 
ring (N) -conformation appeared to be favored in recognition at P2Y1 
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receptors. A cyclobutyl analog was an antagonist with IC50 of 805 nM, 
while morpholine ring-contg. analogs were nearly inactive. Anhydrohexitol 
ring-modified bisphosphate derivs . displayed micromolar potency as 
agonists (6-NH2) or antagonists (N6-inethyl) . A mol . model of the 
energy-minimized structures of the potent antagonists suggested that the 
two phosphate groups may occupy common regions. The (N)- and 
(S) -methanocarba agonist analogs were docked into the putative binding 
site of the previously reported P2Y1 receptor model. 
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Synthesis and enzymatic incorporation of morpholino 
thymidine-5 ' -triphosphate in DNA fragments 
Marciacq, Florence; Sauvaigo, Sylvie; Issartel, 
Jean-Paul; Mouret, Jean-Francois; Molko, Didier 
Departement de Recherche Fondamentale sur la Matiere 
Condensee - Service de Chimie Inorganique and 
Biologique Laboratoire des Lesions des Acides 
Nucleiques, Grenoble, 38054, Fr. 
Tetrahedron Letters (1999), 40(25), 4673-4676 
CODEN: TELEAY; ISSN: 0040-4039 
Elsevier Science Ltd. 
Journal 
English 

4- (Carboxymethyl) -2- ( thymidin-9-yl ) -6- (hydroxymethyl ) morpholine-6- 
triphosphate (morpholino thymidine-5 * -triphosphate ) was synthesized from 
1- ( . beta . -D-ribo-pentof uranosyl) thymine. It was fully characterized by 
NMR, UV and mass spectrometry. Taq polymerase enzymic incorporation of 
this nucleotide analog into DNA fragments was investigated. Morpholino 
thymidine-5 ' -triphosphate was incorporated in a base-specific process and 
acted as a novel chain terminator in DNA sequencing, similarly to the 
corresponding dideoxynucleotide . 
REFERENCE COUNT: 15 THERE ARE 15 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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AB The title 2 '-5' oligonucleotides I [m = 0-4; n = 1-15; R = H, adenosine, 
alkyl; Rl = H, (un) substituted hydrocarbyl] , useful for fine tuning in 
antitumoral chemotherapy and for avoiding interf eron-induced auto-immune 
diseases (biol. data given), were prepd. Thus, 2 '-5' (pA) 4 was oxidized 
with NaI04 and then treated with hexylamine and NaBH3CN to give 85% I (m 
1, n = 3, R = H, Rl = hexyl) . 
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Chemical modification potentiates the biological 
activities of 2-5A and its congeners 

Imai, Jiro; Johnston, Margaret I.; Torrence, Paul F. 
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Journal 

English 




AB Chem. modification of p5 ' A2 Mp5 ' A2 ' ) np5 ' A ( oligoadenylates ) by a periodat 
oxidn . /Schif f base f ormation/borohydride redn. cycle gave a series of 
oligoadenylate analogs in which the ribose of the 2* -terminal nucleotide 
was transformed to an N-substituted morpholine (azahexapyranose ) . 
2 ' , 5 ' -Oligoriboadenylated 5 * -monophosphates bearing this modifications 
were 5-10-fold more potent as antagonists of the action of 



ppp5 * A2 'p5 ' A2 'p5 ' A2 'p5 ' A (i.e. the unmodified tetramer triphosphate) or 
poly(I) .cntdot .poly(C) than was unmodified p5 ' A2 ' p5 * A2 ' p5 ' A (i.e. the 
unmodified tetramer monophosphate) . Application of this modification to 
the tetramer triphosphate ppp5 ' A2 ' p5 ' A2 ' p5 ' A2 'p5 ' A resulted in an analog 
(I) with 10-fold the activity of ppp5 ' A2 ' p5 ' A2 'p5 ' A (i.e. the unmodified 
trimer triphosphate) as an inhibitor of protein synthesis or activator of 
the 2' . fwdarw. 5 ' -oligoadenylate-dependent endoribonuclease . This new 
analog, the most potent oligoadenylate deriv. reported to date, inhibited 
translation in exts. of mouse L-cells programmed with encephalomyocarditis 
virus RNA at a concn. of 10-10 M (concn. for half-maximal inhibition) . 
All such N-substituted morpholine modified 2 ' . f wdarw . 5 * -oligoadenylates 
were extremely resistant to degrdn. by L-cell exts. under conditions where 
unmodified 2 * . f wdarw . 5 ' -oligoadenylates were quickly destroyed. These 
data demonstrated the necessity for an intact terminal ribose ring for the 
action of the 2 fwdarw . 5 ' -oligoadenylate phosphodiesterase. Thus, 
extensive chem. modification of the 2' terminus of 2 * . fwdarw. 5 ' - 
oligoadenylate may be possible without adversely affecting its biol. 
activity while endowing it with other favorable properties such as 
resistance to degrdn. 
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